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“TITLE: Majority logte elenent,, “Class la, No. 161365 


_moPrC TAGS: logic clenent Santer circuit 


“ABSTRACT: The majority logic element shown in the figure consists of input: crcue 
es an OR gate, transistor amplifiers, and a transformer which serves as a’ 


1-3-+ inputs; 4 - OR Sete 5-1 - threshold 

_ transformer windings; 8-10 :- secondary 
windings of the input. transformers} 11- 
amplifier; 12-14 - third windings of the in- 
put transformers; 15-17. - y aopl Plerae 22377 
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threshold element. The supe of the circuit is snepensad by connecting the OR 
gate output to the threshold transformer primary winding. ‘One secondary winding «°: 
of this transformer is connected in a series (in the direction of flux opposition) - 

“ with the series connection of three secondaries of the input transformers which - 
drive the base of a transistor amplifier. The other secondary winding of the thresh 

ld transformer is connected in a series (in the direction of flux opposition) . a 

‘with the parallel combination of three secondary windings of the input: transformers 

’ Bach of. thege three y yindings snppiies, the, input to a transistor oR een as shown. ie 
Orig. art, has! -(BD) 
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Sotirescu, N. Slectricitatea industriala (de) N. Sotirescu (si) V.Ciocionica. Sd. 

2. (Bucuresti) Sditura fehnica, 1952. (Slectricity and electric measurements. 

Vol. 1. Electritity in industry. Vol. 2. Slectrical machines, transformers, and 
batteries. Vol. 3. #lectrical distribution, lighting, ani electiritv in automobiles) 


$0: Monthly List of Sast Suropean Accessions, LC, Vol. 3, ‘No. 1, Jan. 195k, Uncl. 
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KREYNDLER, Aw; KRIGEL', E.; STOYKA, E.; SOTIRESKU, N. [Sotirescu, N.] 
Investigation of short-latency responses evoked by acoustic eas 
stimuli from somesthetic or visual zone of unanesthetized 
cats. Fiziol. zhur. 49 no.12:1391-1399 D 163. 


(MIRA 17:12) 
1. Institut nevrologii im. I.P. Pavlova Akademii Rumynskoy 
Narodnoy Respubliki, Bukharest. 


Sie SEAR Bate 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0" 


CIA-RDP86-00513R001652530009-0 


"APPROVED FOR RELEASE: 08/23/2000 


Bonen e Genome, Marie Cais Raced she iy Weer Red lun see Ree OR SE Pe waa sto 


SEGRE LSP Nees Nate eee 


fg iet tmineralogical-petrographle characteristics af the 
pper Cretaceous and the Paleogepic deposits of Kaesan- 
‘an. L. N. Vertunoy and K, A. Sotiriadi. Trudy Sred- 
eaziat, Gosidorst. Unto, im. V. I. Lenina Geel. Nauki 68, 
‘Na 6,: 31-&(1955).—A. report of.a microscopic study of: 
i“<W mineralogical compu. of sediments of deposits studied. 
+ Thirty-eight mineral ve were observed. by’ studies of 
polished sections and of immersion prepns. Brief descrip- 
“7 tlons of most of them are given. Gladvs 3. Macy 
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DIKENSHTEYN, G.Kh.; ZHUKOVSKIY, L.G.; IL'IN, V.D.; KAYESH, Yu.V.; GRACHEV, 
G.I.; SOTIRIADI, K.A. 
i NR 
Basic features of the geology of the Bukhara-Khiva oil- and gas- 


bearing area. Trudy VNIGNI no.30:3-22 "él. (MIRA 14:9) 
(Uzbekistan--Petroleum geology) (Uzbekistan--Gas, Natural--Geology ) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0 


= SELES R LR Ud Bee PSE LS. SL Ta ed See een CAPE OUI aed Seek LES CRUSE Rees SURO REA Y Pasko SE BIISE Be SPST; EAE RE ASE SS Wo eS! REE 


DIKENSHTEYN, G.Kh.; ZHUKOVSKIY, L.G.; IL'IN, V.D.; KAYESH, Yu.V.; PETROV, I.V.; 
SOTIRIADI, K.A. 
Geology and the oil and gas potentials of the Gazli field. Trudy 


VNIGNI no.30:38-63 ‘61. (MIRA 14:9) 
(Gazli region--Petroleum geology) (Gazli region--Gas, Natural--Geolg y) 
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G.M.; h.; ZHUKOVSKIY, L.G.; IL'IN, 
ALIYEV, I.M.; BELYAKOVA, G.M.; DIKENSHTEYN, G.Kh.; : = 
: V.D.; KAYESH, Yu.V.; LEVINA, Ye.Ye.; SOTIRIADI, K.A.; KHON, A.V 
and Qua- 
lts of the study of the geology of the Neogene 
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-30:64-72 ‘61. il 
VNIGNI no.3 (Uzbekistan--Geology, Structural ) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0 


SEs US LAS SURREY RESPITE SES SECU SERN SA Ui VT OE GA REET ROTA ETE ene 
5 RR EESTI SBE PTE TE : pats 


SOTIRIADI, .K.A.5 NURTAYEY, S.N. 
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A phenomenon of "physiozogical induction” produced in tomatoes by 

means of an increased concentration of CO,. Studii cerc biol veget 

12 no.2:197-216 *60. (EEAI 9:11) 
(Tomatoes) (Carbon dioxide) 
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BRAD, I,; LASZLO, Iulia; VALUTA, G.; SOTIRIU, V. _ 


Contributions for establishing some biochemical and physiological 
indexes of the frost resistance of fall cereals. Studii cere biol 
veget 13 no.2?233-241 ‘61. (EEAI 1011/12) 


1, Comunicare prezentata de N. Salageanu membru corespondent al 
Academici R,P.R, 


(Plants) 
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SOTIROV, Ap- 


Piogridels of the rising of waters in spring. Khidro i meteorolog 
no.1: 59-68 *60. (EEAI 10:1) 
(Water) (Spring) 
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SOTIROV, Ap. 


<a role of the turf of the Vitosha Mountains. Khidro i 


meteorolog no.2:23-26 '60. 
(Bulgaria--Water ) (Bulgaria--Soils) 
(Bul garia--Mountains ) 
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An attempt to calcul 
water-collecting bas 
probable flow into the dam 
"60. 
(Bulgaria--Water ) 
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STANEV, Sv.s SOTIROV, Ap. 


Forecast regarding the spring inflow into the reservoir Iskur, 
Trud Inst khidro meteor no.12:17-44 '62. 
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SOTIROV, Ap. 
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Role of snowdrifts in feeding the rivers springing from 
the Rila Mountains. Khidro 1 mateorolog no,62 53-55 
1, 
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STANEV, Sv.; SOTIROV 


Forecasting the inflow of the iskur reservoir. Khidrotekh i melior 
7 no.8: 254-255 _ 162. 
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BLUSKOVA, D.; SUTIROV, Ap. 
Ranemenensacs Sem enon, 


International Symposium on Humidity and Moisture, mae i 
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SOTIROV, B. 


Sotirov, 8. Uchebnik yo tekhnologiia na kovachestvoto za V kurs na tekhnikucite fo 
mekhanotekhnika ~-ashinostroitelen otdel. Sofiya (Narodna prosveta) 195% « eRe 
(Technology of forging: A textbook for the 5th course in the technical schools of 
mechanics) 


Vol. 3 No. 1 Jan '54 Uncl. 


30: Monthly List of East “urofean Accessions, L. C. 
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SOTIROY, Be 
A case of osteopoikilosis. Suvrem. med., Sofia 8 no.82100-103 1957. 
1, Iz rentgenovoto otdelenie na Okruzhnata bolnitsa - gr. Burgas. 


G1, lekar: 4h. Sinko lov. 
(OST3OSCLER0S FS, case reports 
osteopoikilosis ) 
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Ob tions on fluorine osteosis result 
pein water. Suvren. med., Sofia Hee 96.23 197-105 “60, 


1. Iz rentgenovoto otdelenie na Okpuzhnata bolnitsa - gre Burgas, 
Gl. sekar: Zh. Siakolov. 
(FIUORINE toxicol. ) 
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KHARALAMPIEV, G., inzh.; SOTIROV, B., inzh,; IZMIRLIEV, G., inzh.; 
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Mathematical statistical studies of electric-furnace slag 
in the Georgi Dimitrov Copper—Producing Combine. 
Min dalo 18 no.&:20~27 Ag '63. 
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“| TITLE: Coaxial shf switch. Class 21, No. 179804. a 
SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 6, 1966, 38 oe 
‘TOPIC TAGS: electronic switch, switching circuit, high power switch, SHF 
a coaxial shf switch. To increas 
with a rotating metal... 
he side channels and is - 
d, and its external . 
Ly, @+B-> palladium... - 
[KM] 


ABSTRACT: An Author Certificate has been issued for 
the decoupling between the channels, the switch is provided 
: shield in the form of am open cylinder. The shield screens t 
actuated bya [-shaped conductor. The shield. is spring mounte 
surface is polished and coated with a highly wear-resistant meta 


‘|Orig. art. has: 1 figure. © 
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TUTTLE: Use of various kinds of additive fuels in blast furnaces 7g 
SOURCE: Hutnik, noe 8, 1965, 315-319 [ 


TOPIC TAGS: fuel oil, coal, fuel additive, blast furnace, coke, 4ndustrial 
managoment, g45 fuel 


NESTRACT: Fuels introduced with blast air into the furnace allow 
savings of coke which is in short supply. The authors studied | 
she uso of fuel oil, coal, oilfand oxygens 
in quantities of 20 - 60 kg of oil per ton of pig ix 

of oil with oxygens 50 to 250 of coal, and 100 to 250 of coal 
with oxygene The best yesults were obtained W 
end with 145 kg of coal. The price structure Was that applying 
in Czechoslovakia in 1964. (O12 at 0.30 Kes/ kes coal 0.2833 Kes 
yer kg). Changes in the price structure would cause changes in 


the found optimum quantities. Orig. art. has: 8 figures and 2 sablese {JPRS/ 
none / ORIG REF: 001 / OTH REF: 006 
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PRAVDIC, Velimir; SOTMAN, S. 


Electrokinetic studies in disperse systems. Pt,.8. Croat chem 


acta 35 no.32247~254 '63. 
1, Institute "Ruder Boskovic", Zagreb, Croatia, Yugoslavia. 
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S0V/180-59-3-27/%3 
AUTHORS Osipov, K.A- and sotnichenko,; AL. (Moscow) 


TITLE : Values of the activation Energy of treeP and Fracture 


for Aluminium During Tension 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1959s Nr 3, PP 139-141 (USSR) 


ABSTRACT: previous work is briefly discussed. The present work 
was carried out on 99.99% AL after rolling at room 
temperature. Testing toak place in vacuo (1074 mm Hg) 
and at temperatures of up to 550 c. The specimen was 
80 mm long with a gauge length of 22 mm and diameter 3 mm. 
The results confirm the relationship: 


7 = Toexp (AH,/RT) 


where t is time to fracture, tO is a constant, 

Aili is the activation energy of the process: and 

R and T have the usual meanings. Fig 1 shows the straig 

line graphs obtained for log time against inverse ; 

temperature for different stresses. Fig 2 shows the 

relationship between AHi and the applied stress. The 

curve is not Linear and AHL approaches a limiting value, 
Card 1/2 believed to be 7.2 k cal/g atom (the theoretically 
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Values of the Activation Energy of Creep and Fracture for 


Aluminium During Tension 


calculated value). The facts Support the theories 
of Osipov (Ref 9 to 12). There are 2 figures and 


13 references, 6 of which are Soviet, 6 English and 
1 German, 


ASSCCIATION: Institut metallurgii AN SSSR 
Academy of Sciences, USSR) 


SUBMITTED: December 4, 1958 : 


(Metallurgical Institute, 
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86062 
19.8200 14%) TONE NST 5/'180/60/000/005/003/033 
199210 E111/E135 
AUTHOR: Sotnichenko, A... (Moscow) 
TT TLE: Pesting Metals for Creep and Long-Time Strength in a 


Vacuum at Constant Stress” 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya 4 toplivo, 1960, No. 5, pp. 47-51 


TEXT: The author recalls that the atmosphere in which creep 
and long-time strength tests are carried out can affect the 
results, and also that such tests are more fruitful if constant 
stress, rather than constant load. is applied. He describes his 
new machine, type EU -f2 (VPN-S2) (Fig. 1), with a vacuum of 107+ 
mm Hg in the working chamber. Rach of six specimens is loaded 
separately and is automatically kept at constant stress by 4 
mechanical device (Ref. 4) which suitably reduces the load as 
elongation proceeds, Fig. 2 shows elongation as a function of 
time for 99.96% Fe iron, type ¥ 8 (U8). § eel and 99.97% Ti 
titanium (middle, bottom and top grapns} respectively), . The 27 
respective temperatures are 580, 700 and 600 OG, and stresses 

10, 8 and 6 kg/mme, Curves 1 relate to tests with constant load 
in air, 2 in vacuum, and 3 in vacuum and with constant stress. 
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Testing Metals for Creep and Long-Time Strength in a Vacuum at 
Constant Stress 


The great creep- increasing influence of atmosphere is further 
illustrated in curves 1 and 3 (air and vacuum, respectively) of 
Fig. 3 for titanium at 600 °C and constant stress of 10 kg/mme; 
curve 2 is for a stress of 6 kg/mm@, In all the experiments 
only vacuum results show a well-developed region of stable creep, 
The work was carried out under the direction of K.A. Osipov. 


There are 3 figures and 4 Soviet references, 
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AUTHORS: Osipov, K.Ao, and Sotnichenko, A.L. (Moscow) { 
TITLE: The Stress-Dependence of the Activation en er 


Creep of a-Titanium + 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, No.9, pp. 146-148 


TEXT: Activation energy for creep appears in all basic 
equations describing the kinetics of this process. However, 
these equations could be used only if the activation energy within 
a given temperature interval were independent of other parameters, 
or if the laws governing its variation were known. The applied 
stress is one of the factors which may affect the magnitude of the 
activation energy for creep, and since contradictory conclusions 


: 


between these two variables, the present investigation was under- 
taken to obtain more experimental evidence, Creep curves were 
constructed for a-titanium (99.97% purity), tested in vacuum at 
various temperatures between 18 and 600 °C, under the applied 
stress in the 10-25 kg/mm2 range. The test pieces 
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The stress-Dependence of the Activation Energy for Creep of 

a-Titanium 
(gauge length 22 mn, diameter 3 mm), prepared from cast and forged 
material, were subjected to preliminary vacuum annealing at 800 °C i 
for 100 h. Tests, in which the applied stress of 20-35 ke/mme ) 
had been used, were carried out jn a narrow temperature range yA 
(18-190 °G) so as to minimize the risk of the activation energy 

being affected by temperature. From the experimental creep 

curves the rate, & (%/min) of steady creep was determined and 

graphs in € versus 1/T, where T is the absolute temperature, 

were plotted. All these graphs were straight lines, those 

obtained for stresses of 25, 30 and 35 kg/mme peing practically 

parallel to each other. Contrary to the findings of some other 

workers, the extrapolated Ine versus 1/t graphs did not 

intersect at one point. Phe relationship between in & and the 
applied stress, o, was hyperbolic for the test temperature of 

50 °C (Ee = AsHyo), and tended to become linear (€ = Ceyo) at 

250 °C. The activation energy, AH, for creep at each of the 
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The Stress~Dependence of the Activation Energy for Creep of 
a-Titanium 


applied stresses used in the present investigation, was 
calculated from the Slope of the 1n ce versus 1/fT graphs, 
With oa increasing from 10 to 25 kg/mn2 , AH decreased at a 
gradually diminishing rate and reached constant value of 

11.55 keal/g-atom at the stress of 25 kg/mm2, 

Acknowledgements are made to VA. Iverezovskiy, who participated 

in this work, 

There are 3 figures, 1 table and 5 Soviet references, 
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B010/B016 
18.8200 / 
AUTHOR: Sotnichenko, Ae L. 
enna 


44, 


TITLE; Device for Testing the Creep Strength of Metals in Vacuo 
PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 6, pp. 760-762 


TEXT: A device of the BNH-C2 (vpN-s2y type is described which permits 
the testing of the creep strength in vacuo (10-5 torr), or inert gas 
atmosphere up to 1600°C simultaneously on 6 samples. The tests can be 
performed with constant load and with tension automatically kept constant 
at the cross-sectional area of the sample. Experiments on the device 
described were carried out under the supervision of K. Ae Osipov, Doctor y 
of Technical Sciences. The samples are vertically fixed in the holders lx : 
of the device (Fig. 1) and may be loaded one by one. The maximum load is 
600 kg. The deformation of the sample is automatically recorded. It may 
be seen from the circuit diagram (Fig. 2) that an electronic 3NA, (EPD)-12, 
potentiometer is provided to maintain the voltage for heating the sample, 
a DB WBN) 220 -cotery. pump for the water cooling, a UBVi(TsVL =100,, 

at ; 
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OBIPOV, K.A.; SOTNICHENKO, A-L. 


Limiting activation energy values of the steady creep of o-Fe and 
4 under tensile stress in vacu. Dok1.aN SSSR 134 no.2: 
333-336 S ‘60. (MIRA 13:9) 


1. Institut metallurgii im. A. A. Baykova Akademii nauk SSSR. 
Predstavleno akad. G.¥. Kurdyumovym. 
(Creep of metals) (Iron) (Titanium) 
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AUTHORS : 


TITLE: Creep of iodide zirconium in vacuum under a constant 
stress 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk, Metallurgiya i toplivo- 
no. 5, 1961, pp» 83 -85 


TEXT : In continuation of their earlier work (Ref. 1 - 

DAN SSSR, 1960, v. 134, no. 2; Ref. 2 - Filial VINITI AN SSSR - 
Peredovoy proizvodstvennyy i nauchno-tekhnicheskiy opyt, 1959, 

No. P-59-68/6 and Ref. 3 -~ Problems of the theory of high- 
temperature strength of metals and alloys. Pub. by AN SSSR, 1960) 
the present authors studied creep of zirconium tested in 


- ° 
vacuum (10 9 mn Hg) at temperatures between 18 and 500 C x 
(icveeo in the a-Zr range) under a constant stress ranging from | 


10 ~ 30 e/a Typical creep curves are shown in Fig. 1, 
where the strain (e, %) is plotted against time (t, hours), 
graphs a, G; B and‘’U relating, respectively, to tests carried out 
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under a stress of 10, 20, 30 and 25 icf the test temperature 
being indicated by each curves The rate, & , of steady-state 
creep was calculated from these curves and it was found that the 5 
fn & versus 1/T relationship was linear for any stress within 

the range employed in the present investigation and that, 

contrary to some published reports, extrapolated fn é versus 

1/f graphs did not intersect at one point. In Fige 3, Pn PS 
is plotted against the applied stress (o , evans Curves 1 
(circles) and 2(triangles) relating to tests at 100 and 500 C, 
respectively. Finally, in Fig. 4, the activation energy 

(AH, kceal/g.atom) for steady~state creep of iodide zirconium 


is plotted against the applied stress (o , e/a the broken 
Line indicating the calculated limiting value of AH. It will 


be seen that, starting from 6’ = 25 Ke/mm”, AH remains constant 
at a level almost identical with the theoretical value obtained 
in the previous work (Ref. 3). The close agreement between 

the experimental and theoretical magnitude of AH was taken to 
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indicate that the structure of Zr is changed during plastic 
deformation from close-packed hexagonal to a body-centred cubic. 

It. was postulated also that this transformation might be preceded 

by the formation of stacking faults in the hexagonal lattice, 

which changes first to face-centered cubic and becomes body- 

centered cubic during the subsequent Shear. 

There are 4 figures and 4 references: 3 Soviet-bloc and 

1 non-Soviet-bloc. he English-language reference mentioned 

is: Ref. 4 - E.J. Rapperport - Acta metallurgica, 1959, 

7, no. 4, p. 254. X 


SUBMITTED: March 3, 1961 
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PERIODICAL: Akademiya nauk SSSR. 
tekhnicheskikh nauk. 
1961, 137-143 


TEXT: 


Izvestiya. 
Metallurgiya i toplivo, 


The object of the presen 
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Ivanov, V.1I., Osipovs K.A. and Sotnichenko, A.bs. 


A study of the kinetics of the process of creep and 


Otdeleniye 
no.6, 


t investigation was to study 


the relationship between the activation energy for creep of 


O-iron and the applied stress aS we 


11 as the relationship 


between the activation energy for recovery of this metal and 


the degree of plastic deformation. 


iron, preliminarily annealed in vacuum (10 hours at 


followed by 50 hours at 459°C) was 


carried out in vacuum (10 


constant stress ranging from 10-35 kg/mm, 
* 4s the rate of creep and T - 
linear over the entire range of the applied 


1/T relationship, where € 


temperature, Was 
Card 1/@@ -> 
ri 


mm Hg) at 250 - 500°C under a 


Technical purity (99.76%) 
700°C 
used in creep tests 


4 


The in € versus 
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stresses studied, The variation of the activation energy 

for steady creep (AH) is demonstrated in Fig.2, where 

AH (kcal/g atom) is plotted against the applied stress 

o (kg/mm). It will be seen that the limiting value of 

AH = 20 kcal/g-atom was attained at o > 30 kg/mm", At 

o> 35 kg/mm fracture of the specimens took place in a very aX 
short time. The process of recovery was studied on both 
technical and high-purity iron (99.67 and 99.99%. respectively). 
The experimental wire specimens, 0.6 and 1.5 mm in diameter, 
preliminarily annealed in vacuum (3 hours at 800°C) were 
deformed plastically at room temperature to 80, 84, 94 and 

98% reduction in area. The kinetics of recovery were 

studied by measurements of the thermo-emf of plastically- 
deformed against annealed material, which were taken immediately 
after deformation and during subsequent isothermal treatment 

at various temperatures, The value of (1 - e/e_), where 


e denote the specific thermo-emf (yV/°C) 
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before anu «iter isothermal annealing, respectively, was taken 
as the measure of the degree of recovery attained. The 
results obtained for high-purity specimens, deformed to 94% 
reduction, are reproduced in Fig. 3, where (1 = e/e,) is 


plotted against time (tc, sec) at temperatures indicated by 
each curve, This relationship can be described by 


=sa+tbiln Tv 


e 
1°) 


where a and b are temperature-dependent constants. In 
the next series of experiments the temperature dependence of 
(1 = e/e,) was determined. The results are reproduced in 


Fig. 4, where (1 - e/e,) is plotted against temperature (°c) 


of the isothermal treatment of technical and high-purity 
iron (graphs a and § , respectively); Curves 1 - ko in 
grape a.relate to specimens held at the temperature for 
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1 800, 180, 30 and 2.5 sec, respectively, Curves 1 - 5 in 

graphs 6 relating to a holding time of 3 600, 900, 180, 60 

and 30 sec, respectively» These data were used to determine 

the activation energy for recovery of the metals studied. To X 
this end, the temperatures T at which various degrees of 

recovery could be attained after various times ~~ were 

determined from curves in Figo 4h, These were used to construct 
curves reproduced:'in Figs 5, where in w(t. sec) is plotted 


against = = 10, the numbers given by each curve indicating 


the value of (1 - e/e,)s graphs a and & relating to technical 


and high-purity specimens, respectively. Since all the curves 
reproduced in Fig. 5 were straight lines, it was possible to 
calculate the activation energy ; LH , for recovery, from: 


in t = A exp [AH/RT | (2) 
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where R is the gas constant, and - 
T is the temperature of the isothermal treatment ("K). 


The results are reproduced in Fig. 6, where 
Z.H (keal/g.atom) is plotted against (1 - e/e,) ; the circles 


(1) and triangles (2) relating, respectively, to high-purity and 
technical-grade iron. It will be seen that the activation 
energy for recovery is at its minimum at low values of 


(1 - efe,)s remaining practically constant up to (1 - e/e,) 


and then increasing rapidly to reach MH = 47.6 kcal/goatom at 
(1 - e/e,) = 0.8 . Similar results were obtained for material 


deformed to 98% reduction, which indicated that SH would not 
decrease even for more heavily deformed material. In the last 
series of experiments the effect of elastic deformation on 

the kinetics of recovery was studied. To this end (1 - e/e,) 


was determined for high-purity specimens deformed to 94% 
reduction, which were stressed in the elastic range during the 
isothermal annealing. The results are reproduced in Fig. 7; 
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where (1 - efe,) is plotted against the duration of treatment 


(~ , sac) at temperatures indicated by each curve. Comparison 
of isotherms reproduced in Figs. 2 and 7 shows that the elastic 
strain superimposed on plastic deformation brings about a 
significant increase in the rate of recovery only when 

(Ll. = efe,) exceeds 0.3. The results of calculation showed that 


fer (1 = e/e,) = 0.2, Oo3 OF 0.4, the value of YH) was 1205, Y 


14.0 and 18.2 keal/g-atom, respectively, the corres ponding 
value for specimens not stressed elastically being 12.2, 14.7 
and 22.8 keali/geatome This inditates that elastic deformation 
does not affect the limiting (minimum) value of .SH » It was 
inferred from the results obtained that the activation energy 
for recovery 15 a function of several states of the crystal 
lattice, which vary not only with the degree of preliminary 
deformation but alse with the degree of recovery attained. 

The dependence of the activation energy on the degree of 
recovery can be attributed to the following factors; 
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1) the presence in a deformed metal of volumes with different 
density of defects of various types; 

2) variation of the density and distribution of defects during 
isothermal treatment; 

3) different stability of different types of defects; 

4) dependence of the activation energy for recovery on the 
nature of the defects and their density in elemental volumes 

in which they migrate. ; s, — as 

There are 7 figures, 1 tahle and 11 references: 7 Soviet-bloc 
and 4 non-Soviet-bloc.: The two English-language references 
quoted are: Ref. 3: H. Bross and A. Seeger ~- The Physics and 
Chemistry of Solids, 1958, v.4, now 3, 161; 
Ref, 8: Silcock, J.M., Acta metallurgica, 1959, v-7, no» 5. Xx 


SUBMITTED: January 10, 1961 
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AUTHORS : Osipov, K-A., and Sotnichenko, A-Le 


TITLE: Investigating the dependence of the energy of activa- 
tion of creep of a-Fe on stress 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova- 
niya po zharorpchnym splavam, Veo Ty 4961, 29 - 33 


TEXT: Using K.Ae Osipov's hypothesis (Ref. 3: AN SSSR, 121, noo 4, 
4958) on the limiting and alternating values of energy of activa- 
tion, two limiting values were calculated for a-Fe: q, y = 11.7 

, 


keal/g atom and q = 2202 keal/g atom. The value of q corresponds to 
the limiting value of the energy of activation of slip in the cry- 
stal lattice which will be "locally melted' at those points where 
this energy value is reached. It can also be shown that q corres- 
ponds to a slip stress of approximately 0.5 ply 1-€e to 2 stress the 
value of which is of the same order as Frenkel's theoretical value. 
Tests were carried out in a BNH-c2 (VPN-S2) machine in which the 
creep and long-term strength could be studied in vacuo under a con- 
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stant stress. Specimens of cast ana forged iron (99.6 %) were given 
a preliminary anneal in vacuo (1.1074 mm Hg) for 10 hours at 700°C; 
the temperature was then lowered to 450°C and the specimens were 
soaked there for 50 hours. The investigations were carried out in 
the temperature range 250-500°C, in which the modulus of normal 

very little, whereas at temperatures above 500°C 

The specimens had a total length of 60 mm, a 

h of 22 mm and a diameter of the working por~ 

tion of 3 mm. easing the stress from 10 to 
30 kg/mm2, the energy of activa omes a decreasing curviline- 
ar function of stress, changing /g atom. On in- 
creasing the stress from 30 to 55 kg/mm, the energy of activetion 
remains constant, ie. 4 limiting value of 20 kceal/g atom is obtai- 
ned. At stresses of above 35 kg/mm2, the specimens rupture on stres- 
sing. The constant value obtained for the energy of activation is 
on the average 2003 keal/g atom, and is considerably greater than 
the theoretical value of Gey? this being in good agreement with the 


second theoretical value of q. The great divergence petween the 
theoretical value of q, y and the experimental value of 20.3 keal/g 4 
9 
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at the body-centered cubic lattice 
may transform into a face-centered cubic lattice during plastic ten- 
sile deformation. The calculated value of g/atom is close to that of 
the energy of vacancy formation and has the same order of value as 
the nuclear energy of dislocations per atomic plane. There are 7 
figures, 1 table and 7 references: 5 Soviet-bloc and 2 non-Soviet- 
bloc. The reference to the English-language publication reads as 
follows: J»M. Silcox, Acta metallurgica, 7; 5: 1959 


atom indicates the possibility th 
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- AUTHORS: | -_ osipev, -K. he P doegichsnalas Ab. Goscon) > 
TITLE: Effect of oxidizing atmosphere’ and of stress’ Vaeiation: 
on the creep and. long-time Ibias De of. aos titanium. 
and carbon steel. : : Pe een : 


- PERIODICAL: Akademiya nauk’ “SSSR. Tavestijas: Otaéleniye. 
tekhnicheskikh nauk. iprarnges cauk i Rerneys delo. 
no.l, 1963, -181- 186... .... oy 


TEXT: The’ creep and ‘Long-time eteeneth” ‘of feces pure iron 

— (99.97%), a-Ti (99.97%) and Y- 8 (U-8) grade carbon steel were 

investigated ‘under vacuum. and -° in’ air under various. ‘loading. we 
‘conditions. Before’ tests, the: ingn. and steel specimens were first 

"annealed under a vacuum’ of 1° x. 1077 mm ‘Hg for 10.hours: at 800° Ce. 

-.Titanium specimens were similarly” annealed for 240 hours. ‘An®. 

_ analysis of the creep curves of. the specimens ‘tested at 600°C under 
a stress of 10 kg/mm“ showed that the time-to-rupture of the ae gt 

titanium specimens tested in vacuum . was reduced by about 2, 5. ct Anees 

that of the iron ‘specimens: was reduced by nearly 1. 2 times and. 

that of the u-8 steel was reduced: by meaety 3 times compared with 
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the corresponding “values: ‘obtained: ‘an’ tests” in: air. “Tests. were- 
also carried out at various temperatures. between 430. and 515°C ‘and 
the creep curves plotted at ‘several test temperatures under vacuum 


“. and in air. A graph is also given. -of the Logarithm: of ‘the steady 


- gtate creep of all the test specimens. - Calculations: were made. of 
‘the’ creep activation energy. under. various’ test: ‘conditions employed. 
An oxidizing atmosphere lowers. the steady-state creep. activation: 
energy of the U-8 carbon steel by 22 kcal/mol anda further ~— 

- reduction of the creep activation energy by 25 kcal/mol results: 

- from an increase. of the stress and a decrease of the specimen © 
cross-section area. during tests. © In the case of the iron specimens 
the effect of both these factors reduces. the - steady-state creep~ 
activation energy by 26. kcal/mol. .: On: the other hand, an- eae 

- oxidizing atmosphere reduces. the creep" rate of titanium at 
temperatures below 600°C and increases | ‘itat- temperatures 
exceeding 600° Cc. There are 79 figure and 3. tables. 2. 
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ot TOPIC TAGS: éivantiassircodtan: tices. c-allloys, & -alloys, creep, activa~ ei 


eae tan energy, creep. mechanism 
:. ABSTRACT: The creep behavior. of: a- sand p-modi fications of: polycrystalline T ‘The zx 
~ alloys in a vacuum of about 1 x 1074 - mn Hg under a constant tensile stress has» 
; been studied in an. effort to determine the mechanism of steady-stage creep. The. 
~ sisalloys (25.15, 50.01, and 75.50 at% Zr, 0.006% max N, 0.03% max C and 02, and ~~ 
: 0.03% max Fe) were vacuum-arc melted, forged. into one annealed for 24 hr at. 
; 800C and for 168 hr at 4506 (alloy with 50 at% Zr). or at 550C: (alloys with 25 
- and 76 at. % Zr). ‘The a-modification alloys . were. tested at temperatures from ae 
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20 to 200¢ under a stress of 30 to 70 eine ~The: aétivation energy AH of the = 
_ | steady-stage creep, determined from In. € -1/T curves (.€, rate of the steady~ 
“; stage creep; T, absolute temperature), was found to be: constant at ‘stresses. higher } 
|} than 40-50 kg/mm? (depending on alloy compositions) and equal to 8100, 6900, and 
_ | 8000 cal/mol’for Zr contents of 25, 50, and 75 at%,. respectively, These values - 
' are very close to the limiting values of. activation energy calculated under the 
: assumption that in @-Ti-Zr alloys the creép-induced activated state.of atoms or: 
; tons corresponds to that of a local allotropic. transformation. This leads to the. 
i conclusion that the creep of «-Ti-Zr alloys under high stresses: is affected by’ a” 
i mechanism directly associated with.a ‘local allotropic. transformation, | Creep tests. 
| of the B-modification of Ti-Zr ‘alloys. were.carried out under a-constant tensile - 
' strength of 0.5 kg/mm2. Analysis of the data obtained shows that the steady-stage 
' creep of the ‘6 -modification of Ti- ar alloys occurs: through a mechanism directly. 
associated with melting. Orig. art. has: 2 eee 6 Figures, and 4 tables. Pe 
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TITLE: Investigation of the limiting values of creep activation energy for titanium- 
zirconium alloys 
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vy. 10, 1963, 27-31 


TOPIC TAGS: creep, creep activation, creep activation energy, titanium, zirconium, 
titanium zirconium alloy 


ABSTRACT: The author previously proved that for set creep at high loads the activation 
energies of%-titanium and d-zirconium epproach a constant limiting value. ‘The present 
paper includes information on creep of polycrystalline alloys of the titanium-zirconium 
type. The samples were tested for creep at 25-200C and loads 08 30-70 \:¢/rom2 ona 
VPN-Sg machine after being hardened in a vacuum arc furnace. The set ercep rate (% 
deformation/min.) was calculated from the curves obtained. The logarichm of the set 
creep rate was found to be inversely proportional to the temperature for all values of stress 
(see Fig. 1 in the Enclosure). Analysis of the results showed that in alloys of the titanium- 
zirconium type in the &-modification, the nature of the activated state during creep at high 
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loads corresponds to a state of "local polymorphic variation." Orig. art. has: 3 figures 
and 2 tables. 
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Fig. 1. Relationship between the 
logarithm of the set creep rate and 
temperature for the alloy oe + 25 ise 
at % 2c. Stress (in kg/mm“): 1- 
eres 3-50, 4-60, 5-655, 6-70. 
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titanium, zirconiun, creep, ~f ~modi fication, set creep, titanium 
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paper Lavestigates tne sat creap o£ ood i Fi jeatiors «£ titaniua- 
Se 

-odifications, they form a coutinuous row of solic seiuttions,. 

2 chemical composition of the alloys inv vestigated was as follo 3: aitrogen 

006%, caxrboa 0.03%, oxygen 0.05% and iro. up to 0.63%. The tests were performed 
ceseribed by Berlizov. me gaagles were 20 am long, Laving a working 

tameter of 14 and 2.5 mm, respectively, and were annealed in a 

testing at 1OGOC for 24 hoes. The tensile stress was constant at 


hay These alloys are very interesting theoretically. In the same 
é J 7 Oo 
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0.5 keg /mun? Data are given on the creep rate for various titanium-zirconium 
alloys. Fig. 1 of the Enclosure shows the creep curves for an alloy of titanium 
with 25 at.% zirconium at various temperatures, Results of the investigation of 
the set creep rate showed that, in titanium-zirconium alloys ot the A-nodification 
the essence of the activated state corresponds to local fusion. Orig. art. has; 

4 figures and 6 tables. 
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Fig. - Greer curves of the alloy Ti+ 25 at.% Zr, tested .n 4 
re vacuum at x=0.5 kg /am™. 
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ABSTRACT: The effect of the duration of creep tests on the relation- 
ship between the rate of secondary stage creep e€ and rupture life tT vt 
and the time reciprocal 1/T has been studied in the cases of zirconi-'. 
um fodide vacuum melted alloys of titanium with 50 and 76 atZ% Zr. and | 

199, 99%- pure aluminum, All tegts were conducted in a vacuum of 
1°107 + mmHg under constant stress with a test time from 10 to. | 
1500 hr. The test time for iodide zirconium vacuum annealed at 800C 4 
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